INTRODUCTION
Moore, Mayer & McKenzie (1940) observed that the motility of ram spermato¬ zoa declined during incubation of whole semen. Norman, Johnson, Porterfield & Dunbar (1958) found that, in addition to the decline of the motility, a re¬ versible inhibition of the metabolic rate of bull spermatozoa occurred after they had been kept in a coconut milk extender at room temperature. In both studies the inhibition was attributed to the increase of hydrogen ion concentra¬ tion which took place during incubation or storage. As pointed out by Mann (1964) , hydrogen ion concentration is undoubtedly one of the most important factors which influence the motility and rate of metabolism of spermatozoa.
However, it has been found that the presence in the medium of the lactate ion by itself may cause a reversible inhibition of the motility of bull and ram spermatozoa (Milovanov & Khabibulin, 1933; Willett & Ohms, 1958; Schindler & Amir, 1961) .
In view of the fact that lactate accumulates during incubation or storage of sperm suspensions in the presence of a glycolysable substance, the present study was undertaken to determine to what extent the lactate ion, in addition to its immobilizing effect, affects the metabolic rate of spermatozoa, and whether its effect is pH dependent and reversible. In order to elucidate these questions, the rates of fructolysis and oxygen uptake in suspensions of ram spermatozoa were examined as a function of pH and lactate concentration.
MATERIALS AND METHODS

Semen
Pooled ejaculates from rams were used. The sperm density was measured with an EEL colorimeter calibrated against haemocytometer counts. The intensity of wave motion (wm) in an uncovered drop was estimated micro¬ scopically and rated from absent (0) to very turbulent (5). Only ejaculates with good wave motion and a density of at least 3-5 IO9 cells/ml were used.
For the estimation of wave motion under anaerobic conditions, observation cells were used as described by Schindler & Nevo (1962) .
Diluents
The diluent was prepared by adding 25 parts of egg-yolk to 75 parts of a buffer solution (pH 6-80) containing 2 g sodium citrate dihydrate, 2 g glycine, 0-5 g fructose and 0-25 ml of 10% citric acid/100 ml of distilled water. This solution was allowed to sediment by standing or centrifugation, and the clear supernatant fluid (pH 6-7) was used (Stower & Bud-Husaim, 1957) . This diluent has the advantage that the motility of ram spermatozoa is preserved in it for a long period of time (Schindler & Amir, 1961) 
Fructolysis
Fructolysis was determined by measuring the fructose disappearance and lactic acid accumulation in samples incubated at 37°C in vials filled to the top (anaerobic fructolysis) and in Warburg flasks (aerobic fructolysis). Fructose concentration before and after incubation was determined as described by Mann (1948) , but using a cold solution of 10% trichloroacetic acid for deproteinization (Erb, Flerchinger, Ehlers & Gassner, 1956 ). Lactate concentration before and after incubation was determined by the enzymatic method (Barker & Britton, 1957) using Boehringer reagents (Biochemical Test Combination TC-B 15972, C. F. Boehringer and Soehne GmBH, Mannheim, Germany).
Statistical analysis
The results were subjected to an analysis of variance and the significance of the differences between the means of the various treatments was ascertained, using the q test (Fédérer, 1955) .
RESULTS
The influence of lactate concentration in media of different pH on sperm motility and on the rates offructolysis and oxygen uptake The influence of lactate concentration was measured in samples containing 0 to 4 mg lactate/ml diluent, adjusted to pH 6-7 (Experiment A) or to pH 6 (Experiment B).
As can be seen from Table 1 , Exp. A, the rate of both anaerobic and aerobic fructolysis decreased with increasing concentrations of lactate. However, the rate of oxygen uptake was not affected by lactate concentrations of up to 2-0 mg/ml and it was depressed only slightly by a lactate concentration of 4 mg/ml diluent.
In Exp. (Table 1 ) the influence of lactate concentration in the medium at pH 6-0 was compared with that at pH 6-7. As expected, the rate of fructolysis was altogether lower at pH 6-0 than at pH 6-7, and it was further depressed by the addition of lactate. The respiratory rate was not significantly affected by containing 2-0 mg lactate/ml at pH ranging from 6 to 5-4 with 0-1 unit inter¬ vals. The wave motion in an uncovered drop was thereafter immediately in¬ spected. In the lactate-free diluent, no inhibition of motility was apparent at any pH in the above-stated range, whereas in the lactate-containing diluent, motility was impaired at pH 5-6 and it was almost completely inhibited atpH 5-4. By substituting the medium with the lactate-free diluent at pH 6-7 full motility was restored even after 1 hr incubation at 37°C ; the inhibition was thus shown to be completely reversible.
In subsequent experiments, measurements were made of the rates ofanaerobic fructolysis and oxygen uptake during 1 hr in semen samples diluted with the lactate-containing diluent at pH 5-4, and in split samples diluted with the lactate-free diluent at pH 6-7 and 5-4. Thereafter, the media in all samples were substituted with the lactate-free diluent at pH 6-7, and the metabolic rates again measured during an additional hour of incubation. It was found ( 
